euthyroid and in 29 hypothyroid subjects either receiving graded thyroid hormone replacement or acutely removed from full replacement therapy. Serum TSH, total T4 and T3 were determined by sensitive radioimmunoassay methods. The peak versus basal TSH data for hypothyroid patients were linear within individuals. The regression slope of the peak versus basal TSH data for all hypothyroid subjects did not differ significantly from the corresponding slope for all euthyroid subjects. Basal and peak TSH versus T3 and T4 data for hypothyroid patients were also linear within each individual. Moreover, the regression of the basal TSH values averaged over the non-replacement to full replacement state against the TSH versus T3 slope had a significant negative correlation. This trend leads to an array of regression lines which average to the familiar hyperbolic relationship between thyrotrophin and thyroid hormone levels in man.
Pituitary thyrotroph responsiveness to exogenous thyrotrophin-releasing hormone (TRH) (Hershman 1978) and presumably thyrotrophin circadian rhythmicity (Azukizawa et al. 1976; Weeke 1974) are modulated by the plasma concentration of thyroid hormones in the pituitary (Bowers et al. 1968; Perrone & Hinkle 1978; Vale et al. 1968) and possibly the hypothalamus (Arimura & Schally 1976; Belchetz et al. 1978; Rod et al. 1978) . Recent evidence indicates that most of the physiological effects of thyroid hormones are mediated by re¬ ceptors within cell nuclei of responsive tissues (Oppenheimer 1979) . Scatchard plots of the binding of triiodothyronine (T3) to partially-purified nuclear thyroid hormone receptors are linear (Charles et al. 1975) , suggesting an absence of binding cooperativity (Oppenheimer 1979) . In this report, we evaluate the relationships between the basal serum thyrotrophin (TSH) (Oppenheimer 1979 (Pekarv et al. 1975 Plot of all logio (peak TSH) vs. logio (basal TSH) Fig. 2 .
The over-all relationships between basal TSH and total T» and total T3 in hypothyroid individuals are illustrated in Fig. 3 . Polynomial regression analysis demonstrated significant terms in X (P < 0.001) and X2 (P < 0.01) only. Results for a hyper¬ bolic regression analysis are given in Fig. 3A and 3D. The basal and peak TSH varied in a linear fashion relative to the thyroid hormone levels with a negative correlation observed in most individual hypothyroid subjects as seen in Fig. 3C Fig. 4 (Fig. 4) Fig. 3) . Fig. 4 demonstrates that the negative correlation between the average basal serum TSH at all thyroid hor¬ mone replacement levels and the initial rate of thyroid hormone suppression or stimulation (slope value) is significant. This negative correlation is the basis for the hyperbolic pattern usually seen in TSH versus thyroid hormone data averaged be¬ tween individuals as in Fig. 3A and 3D .
The present results on the plasma TSH-suppressive effects of exogenous Tt in hypothyroid pa¬ tients resemble those obtained in rats (Reichlin 1971) for which some mechanistic insights have been gained. The major differences in the nega¬ tive-feedback regulation of TSH secretion by Tt and T3 in humans (Sawin et al. 1977 (Sawin et al. , 1978 Wartofsky et al. 1976; Fischer et al. 1978) versus rats (Reichlin 1971) (Azizi et al. 1975; the 7th day, responsiveness to TRH is near normal (Azizi et al. 1975; Wenzel et al. 1975 (Wenzel et al. 1975 ).
In thyroidectomized rats, on the other hand, maximal suppression of plasma TSH follows by about 2 h the injection of T3 (Silva & Larsen 1977) and by 1 h the maximal occupation of the nuclear T3 binding sites. Inhibition of protein synthesis by actinomycin D or cycloheximide blocks the TSHsuppressive effects of thyroid hormones in vivo and in vitro (Bowers et al. 1968; Vale et al. 1968 ).
The percentage of the plasma TSH suppression from hypothyroid levels appears to be approxima¬ tely proportional to the degree of nuclear T3 re¬ ceptor site occupation (Silva & Larsen 1977) . More¬ over, nuclear occupancy is very nearly a linear function of free T3 concentration throughout the hypothyroid and normal ranges (Oppenheimer 1979) which extend up to 50% receptor occupancy (Silva & Larsen 1977 (Gershengorn 1978; Sawin et al. 1978; Wartofsky et al. 1976 ) due, at least in part, to enhanced thyrotroph sensitivity to TRH (Fischer et al. 1978 
